Background: In Western countries, many children are affected by the separation of their parents. The study's main objective was to analyse the parental behaviours potentially influential for preschool children's health by family structure (parents together or separated). Methods: We conducted a cross-sectional study based on data collected from examinations as part of free preventive medical consultations in the French Community of Belgium. During the assessment of 30,769 infants aged 28 to 32 months, information was collected on the parents' use of tobacco, brushing of the infant's teeth, being monitored by a dentist, and receiving vision screening. The chi 2 test was applied and the odds ratios were derived to compare the two groups of children (exposed/not exposed to parental separation). Multivariate logistic regression analyses were used to adjust the effect of exposure. Results: Nearly one in ten (9.8%) did not live with both parents under the same roof. Taking into account the social and cultural environment and other potential confounders at our disposal, we found that in the event of parental separation, behaviours differ in comparison with situations where parents live together; the adjusted odds ratios (ORs) (95% confidence interval) for the infant's exposure to tobacco, absence of teeth brushing, lack of monitoring by a dentist and absence of visual screening, were respectively 1
Background
In Belgium in 2011, the crude divorce rate was 2.9 per 1000 inhabitants, which is in line with in the rest of Europe, despite some North/South disparities. This rate is similar in a number of other countries in Europe (e.g. Denmark and Germany) [1] and in other continents (United States, Canada and Australia) [2] [3] [4] . Again in Belgium, in 2013, almost 80,000 people registered for legal cohabitation, the Belgian equivalent of registered or civil partnership, compared with 36,000 who declared the dissolution of their legal cohabitation (or 450 per 1000) [5] . Therefore, in Western countries, parental separation affects many minors. In Canada in 2011, 20% of people aged under 15 years were living with a single parent [6] . In the United Kingdom (UK) in 2001, 20% of people aged under 18 years did not live with both of their parents living as a couple [7] . According to a longitudinal study of 3000 households, 20% of children aged 0 to 16 years were living in a single-parent family or stepfamily in Belgium in 2002 [8] .
In Flanders, a cross-sectional study carried out in 2013 showed that 10% of children under 2 years of age had experienced parental separation: this figure rises to 26% for all children aged 0 to 17 [9] . It is indeed expected that the older children become, the more likely they are to experience the separation of their parents. In Belgium in 2009, in the Frenchspeaking community, 6 .4% of children aged 7 to 11 months monitored by the Office de la naissance et de l'enfance (ONE -Office for Births and Childhood -see 'Methods' section) [10] , did not live with two biological parents who were together as a couple, with the figure rising to 9% in children aged 28 to 32 months [11] . Lastly, a 2010 survey of more than 10,000 young Belgian French-speakers showed that more than 23% of children aged 10 to 12 years lived in either a stepfamily (10%) or a single-parent family (13%). That figure rises to 34% when children were aged between 13 and 19 years [12] .
, [13] Thus, using cumulative frequency, we estimate that parental separation affects more than 25% of young people aged under 18 years in Belgium. If we take into account the annual number of births for the last 17 years [14] , at least 500,000 minors (of a total population of 11 million inhabitants) experience an officially recorded parental separation. Some authors describe a link between a child not living with parents who are together as a couple and a greater frequency of somatic, psychological, behavioural and academic problems. For instance, a cross-sectional American study that surveyed 102,000 families between 2002 and 2003 observed that, after adjusting for socio-economic levels, children presented significantly more oral, respiratory, trauma-related, behavioural and academic problems, as well as using specialised care more often, in the event of parental break-up [15] . In Spain, recent studies have indicated that for children and adolescents, parental separation represents a risk factor for their physical health, particularly genito-urinary, gastrointestinal, dermatological and neurological, in addition to exposure to violence and emotional or psychopathological disorders [16] .
, [17] A national survey conducted in Belgium between 1992 and 2002 of 27,500 families confirmed this increase in risk factors when parents separated, such as the loss of contact with one of the parents, parental psychopathology, passive smoking or a materially less-advantaged environment. In that survey, the children of separated couples were more often absent from school or had fallen behind [8] . In 2006, a focus group-based qualitative study described the issues that hindered the work of Belgian general practitioners (GPs) while monitoring the children of separated parents. These included difficulties communicating with parents about the children's health and barriers to monitoring the children medically, particularly for chronic diseases, or adherence to the immunisation schedule. Those GPs also described somatic and psycho-behavioural repercussions in the children following separation [18] .
To our knowledge, little research has been specifically carried out on the association between separation or divorce and parental behaviour that may influence child health. We hypothesise that the behaviour of parents with regard to their child's health may be different when they are separated compared with when they are together. A cross-sectional study of nearly 80,000 Belgian infants aged 7 to 11 months has already shown a significant association between a child not living with both parents and passive smoking, absence of breastfeeding and non-adherence to the immunisation schedule [19] .
Objectives
Our study's primary objective was to assess parental behaviour regarding children's health according to family structure (parents separated or together) in a cohort of preschool children (28 to 32 months). The secondary objective was to identify other factors of use to primary care medical practitioners that were associated with parental behaviours detrimental to child development. Our study is of use to primary care practice, as it makes it possible to better tailor informative and preventive action in families.
Methods

Study population
In the French-speaking community of Belgium, the ONE [20] offers free preventive monitoring of pregnant women and children up to the age of 6 years. Data collected during assessments is centralised in a computerised database. For children aged under 3 years, data is collected at birth in the maternity hospital, on arrival home, and, for those who are seen at the ONE, between 7 and 11 months, 16 and 20 months, and 28 and 32 months. For each encounter, social and demographic data, along with parenting behaviours, are recorded by a nurse, midwife or social worker. Specially trained paediatricians or GPs assess the child's health status (including psychomotor development). Once filled in, the anonymised sheets are entered into the central database. This system makes it possible to evaluate and adapt medicosocial policy during the perinatal period and early childhood. We studied the data from 30,769 children recorded in the ONE database between 2006 and 2012 for whom there existed a preventive health assessment at 28 to 32 months after birth.
Assessment of main exposure
Family structure was divided into six categories: the two parents together, parents separated, child only sees one parent, the child is in a children's home/ foster home, other situations (with grandparents or other parents) and unknown. A summary of the study sample, comprising 30,769 children, is provided in Table 5 (Appendix). For subsequent analyses, only parents who were together or separated (n = 28,871) were retained, with children who see only one parent falling under the second category; the parents of 2835 children (9.8%) were separated and those of 26,036 children (90.2%) lived together. Table 1 compares the socio-demographic characteristics of the two types of family structure.
Assessment of other covariates
Using a 'ready-made' database (issued by the ONE), we selected the dependent variables that shed light on parental behaviour that is likely to influence the health of young children. However, the choice was limited as we could select only the variables that were available in this database. Therefore, the other independent variables retained for analysis were the mother's age at childbirth, her level of education, her occupation and family income. The mother's occupation and family income were mainly analysed to describe our sample, but they were not retained for creating the regression models because, as categories, they were ill suited to our research question. We placed stay-at-home mothers and those on benefits into as single occupational category, and those on early retirement or who had disabilities in another. Family income did not describe the level of earnings in euros but the type of income: for instance, families with one or two incomes from employment were in the same group, which partly covered the 'couple' variable (one or two parents) (Table 5 -Appendix). Our univariate analyses showed that the mother's level of education was a good indicator of socioeconomic status. This means that the higher the mother's level of education, the more often they worked and had income from employment. Regarding language, two variables were available: the mother's level of French (very good, a little, none) and the language spoken in the family (French, other language). Based on these two variables, we created the 'first language' variable (French, other language). We broke down the mother's age, separating very young mothers (≤ 17 years) and older mothers (≥ 38 years) in particular. In addition, the child's gender, birth weight and body mass index (BMI) were also analysed. 'Unknown' responses were eliminated for each of the variables taken into account: however, before doing this, we noted that the distributions of the variables relating to socio-economic status did not significantly differ among these 'unknowns'. For multivariate analysis, the independent variable categories were grouped together according to the categories presented in the tables (Table 5 -Appendix).
Outcome ascertainment
Dependent variables that were available and bore a relation to our research question were children's being exposed to smoking on a daily basis between 2006 and 2009, brushing their teeth daily between 2006 and 2012, regularly seeing a dentist, and undergoing vision screening between 2010 and 2012. It ought to be noted that this vision-screening test has been made available since 2003 for all children monitored by the ONE at the 28-32-month examination. The aim is to detect functional amblyopia, which is the most common cause of unilateral visual impairment in children in Europe and the United States [21] .
When treated between the ages of 2 and 3 years, amblyopia is curable, whereas it becomes permanent from the age of 6 years. Screening is performed using refractometry. It should be noted that, to take advantage of this free screening test by an orthoptist, parents must bring their child by appointment to a centre located at a different address to where the basic assessment takes place [22] .
Statistical analysis
The chi 2 test was applied and the odds ratios (ORs) were derived to compare the two groups of children aged 28 to 32 months (exposed/not exposed to parental separation). Multivariate logistic regression analyses were used to adjust the effect of exposure. The models were designed using a backwards elimination method for potential confounders, and the variable of parental situation was automatically included in the models. Interactions between this variable and the other predictors were tested. The only interaction observed was for passive smoking, and it was between family structure and first language. The Hosmer-Lemeshow test was also used to check model fit. The absence of collinearity between the predictors included in the model was verified by means of variance inflation factors. The analyses were conducted using the STATA 12.0 software (http://www.stata.com).
Results
In the 30,769 children, there were slightly more boys (51.3%) than girls (48.7%) and 7% of the children weighed less than 2500 g at birth (Table 5 -Appendix). In our sample, 1% of mothers were aged under 18 years at childbirth and 7% were aged 38 or over. Of the mothers, 22% had not completed secondary education. The percentage of mothers who did not have a job was 38%. French was not the first language in more than one in five families (Table 5 -Appendix). It should be noted that 9.8% of children did not live with both of their parents under the same roof (Table 5 -Appendix). The study of socio-demographic characteristics revealed significant differences between both types of families (Table  1) . When parents did not live under the same roof, compared to non-separated parents, the mothers were more often younger than 18 years of age at childbirth (3.9% versus 0.5%) and less frequently had a higher level of of children were exposed to smoking every day if the parents were separated compared with 20.7% when the parents were together (p < 0.001) ( Table 2) . Between 2006 and 2012, 9.3% of children did not have their teeth brushed daily when the parents were separated, compared with 7.7% when the parents lived together (p = 0.007). Regardless of family situation, between 2010 and 2012, more than 81% of the children had never had a check-up with a dentist (80.8% in couples living together), but the figure rose to 84.8% when the parents did not live together (p = 0.002). Lastly, again between 2010 and 2012, 48.2% of the children had not undergone vision screening when the parents were separated, compared with 40.7% when the parents were still together (p < 0.001) ( Table 2 ). After adjusting for socio-economic and cultural factors, we observed that parental separation remained significantly associated with the variables having a potential impact on children's health that were considered in this study, except for the absence of tooth brushing, the OR for which was no longer significant (OR 1.1-95% CI 0.9-1.2) ( Table 3) . Adjusted ORs were generally a little lower than the crude ORs, the highest observed being for passive smoking (OR 1.7-95% CI 1.5-2.0) ( Table 3) .
The mother not having undergone higher education and young age (under 18 at childbirth) were significantly associated with exposure to smoking in children. However, when accounting for socio-economic status, passive smoking appeared to be rarer in families in which French was not the first language. A significant interaction was noted between family structure and first language: when French was the language spoken at home, parental separation became more strongly associated with exposure to smoking in children compare with parents living together (OR 1.9-95% CI 1.6-2.2), whereas family structure mattered little in non-French-speaking families (OR 0.7-95% CI 0.4-1.3) ( Table 4 ). In addition, exposure to smoking was significantly associated with low birthweight (OR 1.4-95% CI 1.2-1.8) . We also observed that the more parents suffered from allergic symptoms, the more smoking there was at home. Conversely, when a child suffered from eczema, there was less often exposure to smoking (Table 3) .
Regarding oral hygiene (tooth brushing and regular check-ups with a dentist), it seems that the more educated the mother was, and when French was the mother's first language, the better oral hygiene was. We found a similar pattern with screening for amblyopia: the lower the mother's level of education, and when French was not the first language, the less frequently children underwent screening (Table 3) . Of course, the older a child was, the more they had had the opportunity to take advantage of dental and visual preventive check-ups. Also as expected, when a child attended a nursery accredited by the same organisation that manages vision screening (the ONE), they were more likely to undergo vision screening (Table 3) .
Discussion
Thus, adjusting for socio-economic and cultural factors as well as for the mother's age at childbirth and certain characteristics of the children, we observed certain factors that were detrimental to children's health more frequently when the parents did not live together under the one roof compared with when the parents were together.
Passive smoking
Generally, smoking remains the primary risk factor of morbidity and mortality in Western countries; [23] in Belgium, we attribute 20,000 premature deaths (< 69 years) to smoking every year [24] . The health problems in children that are linked in the short term to smoking in their environment are well documented, including, besides the increased risk of sudden infant death syndrome [25] , increased risk at all ages of upper [26] and lower [27] respiratory tract infections, as well as allergy symptoms [22] . In children aged 4 to 16 years, a correlation has also been described between cotinine levels and absenteeism from school, reduced respiratory function and wheezing [28] . In the longer term, nearly 17% of lung cancers in non-smokers may be attributable to high levels of passive smoking during childhood and adolescence [22, 29, 30] . Furthermore, in Belgium, parents who smoke double the rate of active smoking in their children [31] . Therefore, the main result of our study is that, regardless of the mother's age or level of education, children were exposed to passive smoking significantly more often when their parents were separated than when their parents were together. From a public health perspective, we estimated at the community level the impact of family structure on smoking at home by assessing the population attributable fraction, which amounted to 14.9%. This is far from being negligible for a relatively commonplace situation. These observations are similar to those made in a cross-sectional study that analysed a large sample of Belgian infants aged 7 to 11 months: [19] between 2010 and 2012, exposure to smoking was more frequent in children when the parents were separated, with an OR of 1.5 (95% CI 1.3-1.7) adjusting for the mother's age, occupation, and level of education. That confirms what has been said by Belgian GPs, who indeed offered an explanation for their observations: that separated parents exhibited more risky behaviours, including smoking, because of their anxiety [18] . Indeed, we find the link between separation, psychopathology,and parental smoking in other Belgian [8] and international [32, 33] studies. Consequently, our adjusted results that revealed more passive smoking in children when their parents did not live together appear to be consistent with those found in the literature. The association between passive smoking in children and parental separation seems particularly strong in families in which French was the first language, as we obtained an OR of approximately 2. In contrast, the risk was lower for children when French was not the language spoken at home, where the association between family structure and smoking disappeared (Tables 3 and 4 ). In the Wallonia-Brussels Federation, most non-Belgian families whose first language is not French are Muslim, and so come from a culture in which smoking habits are not necessarily comparable with those in the general population [34] . A recent systematic review has shown that smoking among immigrants coming from nonWestern to Western countries was associated in men with a low level of education and with following their original way of life, but in women, conversely, the consumption of tobacco was associated with a high level of education and acculturation [35] . In our sample, 71% of women whose first language was not French had not finished or gone beyond secondary education (versus 18% of French-speaking mothers), which, according to the preceding study, is associated with a lower smoking rate in these foreign-born women.
Oral hygiene
To a lesser extent than passive smoking, when parents were separated, we observed less optimal behaviour in children in terms of oral hygiene, namely less regular brushing of teeth (non-significant adjusted OR), but in particular less frequent visits to the dentist. We should point out that the ONE recommends a first visit to the dentist between the eruption of the first tooth and the age of 2 years at the latest, when most primary teeth are in place. This is consistent with the guidelines of the American Academy of Pediatrics, for example [36] . In our sample, there existed a positive association between the mother's level of education and oral hygiene. The literature likewise associates social status and oral health [37, 38] , but rarely family structure. In Brazil, not living with biological parents under the same roof may be more associated with poorer dental health, including cavities [39, 40] . The same observation has been made in the United States [15] .
Vision screening
We obtained similar results with vision screening as we did with oral hygiene. There exists a positive association between the mother's level of education and children's taking receiving this preventive service. That being said, children who did not live with parents who were still together received this screening less often. For vision screening and oral hygiene, it seems reasonable to interpret these results in light of the research (in Belgium, for example) that shows health differences according to economic, social and family status, particularly where access to preventive services is concerned [41] .
Strengths and weaknesses of the study
This study has a cross-sectional design, so the direction of the associations calculated between family structure and parental behaviour is unknown to us. Nevertheless, the fact that our analysis shows a statistical association between family structure and parental behaviour, and comparison with results provided by the literature, confirms for us that parents not living together constitutes at the very least an indicator of risk for the suboptimal behaviours studied here that influence children's health. All socio-cultural strata were represented in our sample, thereby allowing us to build our regression models. However there was at least one selection bias. Families who bring their children to preventive check-ups at the ONE between 28 and 32 months are generally socially advantaged: 46% of the mothers had obtained a higher education qualification, whereas the figure does not exceed 30% in the general population [42] (Table 5 -Appendix). As national statistics in Belgium describe financial income in terms of euros per year, it is more difficult to compare the family incomes reported in our sample with those of the general population. However, the Brussels-Capital Health and Social Observatory [43] , Wallonia Region [44] , and the social integration services [45] report that benefits (unemployment or social protection benefits) are the only source of income for around 20% of the general population, which may be very cautiously compared with the 11% of families in our sample. This bias cannot be due to how the ONE operates, as it offers its services free of charge to all families, Belgian or foreign, regardless of immigration status. The positive association that persists in Belgium [41] between social status and use of preventive services is, in contrast, a possible explanation. This bias does not necessarily invalidate our results. The study population was relatively advantaged and, therefore, more likely to use preventive services, and so this confirms that the association between family structure (parents living together or not) and parental behaviour is independent of social status. We could even hypothesise that the selection bias minimised the ORs calculated. Lastly, our analysis arrived at expected conclusions, namely that the mother's level of education and age at childbirth are predictors of behaviour in relation to health, which corroborates the other results found in our sample.
Conclusion
Implications for GPs
In French-speaking Belgium, in terms of prevention targeting children under three, our results reveal that, whatever the social environment, information work is necessary for all families regarding passive smoking, oral hygiene and vision screening. Our work confirms, however, that among the most precarious families, parental behaviour is less optimal.
Here the role of the GP is essential; our statistics show that contacts with the family doctor increase with the level of poverty [46] . Moreover, our study shows that when parents are separated, parental behaviour is significantly poorer concerning the health of children aged under 3 years (passive smoking, oral hygiene and amblyopic screening) regardless of the level of maternal education or cultural environment. These results are echoed in other studies, which also show a greater risk of exposure to smoking, suboptimal nutrition and lower adherence to the immunisation schedule when infants did not live with two parents who were together [19] . In the event of parental separation, family doctors or paediatricians should be more focused on parental behaviour that may affect the health of their children such as interruption of contraception, pregnancy plans and/or postnatal follow-up. These are examples of situations where the GP could inform his patients at this level. The aim is not to stigmatize some families, but rather to better target health promotion work. Other studies, including prospective studies, should be conducted to better understand these public health challenges. 
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